Introduction
Inflammatory bowel disease (IBD) is a chronic relapsing disease that affects the gastrointestinal tract and encompasses Crohn's disease (CD) and ulcerative colitis (UC). The clinical course is characterized by alternating periods of remission and exacerbations, with possible complications of intestinal stricture, fistula and intraabdominal abscess, in the case of CD. These clinical characteristics often mandate long-term treatment, frequent physician visits, repeated hospitalizations and even surgeries. Thus, patients with IBD are inflicted with heavy physical, emotional and economic burden, leading to impaired quality of life (QOL) [1] [2] [3] and decreased functioning and activity participation.
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Health-related quality of life (HRQOL) is defined as a multidimensional concept representing the physiological, psychological and social functioning of health perceived by individuals. 5 Impaired HRQOL is very common in chronic disorders such as IBD. 6 Although psychological disorders were found to be prevalent among IBD patients, 7 the specific correlation between psychological factors and HRQOL has been hitherto poorly defined. 8 Psychological distress such as anxiety and depression may affect the QOL and outcome of treatment in IBD patients. 9, 10 Previous studies have demonstrated that disease activity was associated with HRQOL. 11 However, a reduced HRQOL is also found during remission periods, 12 implying that other factors are also involved in the QOL of IBD patients, possibly psychological or socioeconomic. Thus, elucidating the factors that influence HRQOL in patients with IBD will fill an important knowledge gap that may lead to strategies improving the QOL and care of these challenging patients. Moreover, because psychological factors may be heavily dependent on specific cultural conceptions, 13 studies investigating them in one ethnic group may not be readily applicable to other cultural or ethnic groups.
There have been tremendous increases in the numbers of Asian IBD patients who have distinct disease phenotype, genetic background, environmental exposures, socioeconomic changes and health care systems from Caucasian subjects.
14 Therefore, the purpose of the present study was to explore the broad risk factors, psychological and socioeconomic, beyond disease activity per se that may be associated with impaired HRQOL in IBD patients, in a previously little investigated Asian IBD population.
Patients and methods
Design and population
This was a cross-sectional cohort study to explore the influence of psychological, clinical and demographic variables on HRQOL among patients with IBD. The study population was recruited between December 2014 and December 2015 from the tertiary IBD center of the First Affiliated Hospital of Sun Yat-sen University, China. Patients completed several questionnaires related to HRQOL and psychological factors (described in the Variables section). Clinical and demographic data were extracted from the questionnaires and patients' charts.
Eligible patients were older than 18 years and were previously diagnosed with CD or UC based on clinical, endoscopic, radiographic and histological criteria. The exclusion criteria included patients who were unable to complete the questionnaires or understand the consent form. Patients with unclassified IBD were also excluded. The study protocol was approved by the Clinical Research Ethics Committee of the First Affiliated Hospital of Sun Yat-sen University. All patients gave a written informed consent to participate in this study.
Variables health-related quality of life
The Inflammatory Bowel Disease Questionnaire (IBDQ) is a disease-specific instrument that measures HRQOL of patients with IBD. 15 The IBDQ explores four dimensions, including bowel symptoms, systemic symptoms, emotional function and social impairment. It contains 32 questions using a 7-point Likert scale, ranging from 1 to 7 (designating the worst possible and best QOL, respectively). The total scores range from 32 to 224. Higher scores mean better HRQOL. The Chinese version of IBDQ had been validated previously. 16 Furthermore, we used the median level of IBDQ total scores as a cutoff value to differentiate low and high HRQOL. IBDQ total scores less than or equal to the median level were defined as low HRQOL, while IBDQ total scores more than the median level were considered as high HRQOL.
The 36-item Short Form Health Survey (SF-36) is a generic scale that assesses the health status of diverse patients as well as the general population. 17 The SF-36 contains eight domains (physical functioning, role-physical, bodily pain, general health, vitality, social functioning, role-emotional and mental health). There are 35 items in the scale, with scores of subscales ranging from 0 to 100 (0 being the worst functional level and 100 the best).
Psychological variables
The Hospital Anxiety and Depression Scale (HADS) is a self-reported instrument that measures anxiety and depressive symptoms of patients. 18 The HADS includes 14 items. Each item scores on a 4-point Likert scale from 0 to 3. There are two subscales, one that assesses anxiety (seven questions) and another for depression (seven questions). The scores of subscales range from 0 to 21. Higher scores represent a greater level of anxiety or depression. In the present study, subscale scores 7 were used to indicate possible anxiety and depression (not equated to a clinical diagnosis of depression or anxiety disorder). 18 The Perceived Stress Scale (PSS) is the most widely used psychological instrument for measuring the perception of stress. It is a measure of the degree to which situations in one's life are appraised as stressful. Items were designed to 
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Influence of anxiety on QOL in patients with IBD indicate how unpredictable, uncontrollable and overloaded respondents find their lives. 19 The scale contains 10 items, and each item scores from 0 to 5. Higher scores of PSS-10 indicate greater level of perceived stress. The total scores range from 0 to 56.
The Multidimensional Scale of Perceived Social Support (MSPSS) is used to assess the level of social support that is available for the patients, as per his/her subjective perception. 20 The MSPSS is a 12-item questionnaire. Each item ranges from 1 (very strongly disagree) to 7 (very strongly agree). Higher scores on the MSPSS represent greater level of social support perceived by the patient.
Demographic and clinical variables
A prespecified questionnaire was used to collect demographic data when patients were enrolled in the present study ( Table 1 ). The information of educational level, marital status, procreation status, employment status, type of medical costs and the proportion of medical costs relative to personal income was acquired from this questionnaire.
The Harvey and Bradshaw Index (HBI) was used to evaluate disease activity for CD patients 21 and the partial Mayo score (PMS) for UC patients. 22 The disease activity was assessed by the doctor with 3 years of experience in the IBD field who distributed the questionnaires. A score of HBI 4 was defined as active disease for CD patients, while a PMS 2 was considered as active disease in UC patients, according to previous studies. [21] [22] [23] The IBD relapses of patients in the last year were based on the European Crohn's and Colitis Organisation (ECCO) guideline's definition, 24, 25 and we collected the data from recorded follow-up forms in our database. Background clinical data were retrieved from the patients' charts ( Table 2) .
statistical analysis
Descriptive analyses were performed for all clinical, demographic and psychological variables. Continuous variables were provided as mean (standard deviation [SD]) or median (range), and categorical variables were displayed as frequencies (proportions). Differences of each variable between patients with low and high HRQOL were compared using Student's t-test, chi-square test or Fisher's exact test, as appropriate.
IBDQ total scores were used as the dependent variable. Univariate analyses (Pearson's correlation or Spearman's rank correlation for continuous variables and independent Factors significantly associated with HRQOL in univariate analyses were entered into the multiple linear regression analysis with the IBDQ total score as the dependent variable. All data were analyzed in the Statistical Package for the Social Sciences (SPSS), version 13.0. Statistical significance was set at 0.05, and all tests were two tailed.
Results
Demographic and clinical characteristics
Of 242 IBD patients who were invited to participate in this study, 219 (90.5%) completed all questionnaires and comprised the study population. In total, 81 (37.0%) were women. The mean age of participants was 34.1 years (SD=11.2) and ranged from 18 to 74 years. The number of patients in early adulthood (20-39 years), mid adulthood (40-64 years) and late adulthood (65 years) was 154, 61 and 4, respectively. Additional demographic characteristics of patients are summarized in Table 1 .
Overall, a total of 146 (66.7%) patients had CD and 73 (33.3%) had UC. There were 56 (25.6%) participants with active disease when included in this study. In addition, 75 (34.2%) patients had disease relapses in the past year, and 85 (38.8%) patients had IBD-related hospitalizations during the year prior to inclusion in the study. Additional clinical features are shown in Table 2 . Table 3 ). The scores of SF-36 are described in Table 3 . The scores of eight domains in SF-36 were all higher in the high HRQOL group than those in the low HRQOL group (P0.001; Table 3 ).
correlation of anxiety and depression with iBDQ scores Table 4 ).
Multivariate analysis
Based on the findings from the univariate analyses, the variables that were significantly correlated with IBDQ scores were subsequently entered into the multiple linear regression analysis. The results of this multivariate analysis showed that anxiety symptoms (P0.001), active disease (P0.001) and higher proportion of medical cost (P=0.001) were retained as independently and strongly associated with poor IBDQ scores, which explained 61% of the variation in this assessment of HRQOL (Table 5) .
Discussion
In the present study, we focused on the influence of psychological, clinical and socioeconomic variables on HRQOL of IBD patients in a tertiary center. We found that anxiety symptoms, active disease and need for higher medical expenditures were strong and independent risk factors for impaired HRQOL in this IBD cohort. 
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Influence of anxiety on QOL in patients with IBD Our observations are in line with previous studies that had indicated psychological factors being an independent predictor of reduced HRQOL among IBD patients. 26, 27 Strikingly however, our results showed that anxiety may be a stronger determinant for impaired HRQOL than disease activity alone. Moreover, patients with one or more mood disorders had lower HRQOL than those without psychological disorder. In our study, the prevalence of anxiety was ~25%, while that of depression was 17% in the entire cohort. These rates generally align with the rates reported in other populations and ethnicities. A study from Austria indicated that the rate of depression was 28% during remission periods of IBD. 10 A recent study from South Korea showed that anxiety and depression were identified in 27% and 33% of IBD patients, respectively. 28 Interestingly, a previous study from France reported that 41% of IBD patients were anxious and 11% were depressed, 29 which was a higher proportion of patients with anxiety than that of our study. The reason could be that in the Western cohort, most of the patients had severe disease. The disease activity and severity had negative effect on the psychiatric disorders of patients. In addition, some studies reported a higher prevalence of anxiety and depression in IBD patients compared with other chronic diseases or compared to in the general population. 30, 31 Moreover, Walker et al 32 found that depression and anxiety disorders may affect response to treatment and HRQOL in IBD patients. Unlike our study, in which anxiety but not depression remained independently associated with HRQOL in multivariate analysis, a survey by Zhang et al 33 identified depression rather than anxiety as a more significant risk factor of poor HRQOL than disease severity solely. The reasons for this discordant finding may be due to the different sample included in the studies and the dissimilar instruments used to measure anxiety and depression in the previous study. 33 Higher level of perceived stress was associated with poor HRQOL in univariate analysis. Previous studies indicated that psychological stress may correlate with flares and disease exacerbation of IBD patients. 34 Moreover, Boye et al 35 found that stress management psychotherapy might improve HRQOL in IBD patients with a high level of stress. Similar to prior report, 36 we additionally found that the level of perceived social support was positively correlated with HRQOL in univariate analysis, although this association did not retain independent impact on multivariate analysis.
The present results confirm that active disease was a strong risk factor for impaired HRQOL among IBD patients. This is in accordance with previous studies 37, 38 that have found patients with active disease to have lower QOL than those in remission. Relapses and hospitalizations in the last year were associated with diminished HRQOL in univariate analyses, echoing several studies similarly indicating relapses and hospitalizations correlated with poor HRQOL in IBD. 39, 40 However, when adjusting for the effects of disease activity indices and psychological factors in the multivariate analysis, the rate of relapse and hospitalizations no longer retained its significant association with HRQOL, suggesting that its effects are perhaps mediated via influence on anxiety state and/or are overshadowed by the impact of disease activity at the time of HRQOL assessment.
Of note, to the best of our knowledge, there are limited data on how personal, economic and fiscal consequences of disease impact HRQOL of IBD patients. Naturally, such analysis is heavily dependent on local reimbursement policies in different countries and even within each country as per different health payer programs. Nonetheless, several studies reported a substantial health and economic burden in European and American IBD patients. [41] [42] [43] In this context, a striking finding of the present study was that incurring a higher medical cost and expenditure in proportion to one's personal income was a strong and independent risk factor of impaired HRQOL. When assessing the total medical costs, including outpatient care, diagnostics, hospitalization, surgery and medications, we found that 30.6% of the patients had spent over half of their income to cover medical costs, and this economic burden had an independent detrimental impact on HRQOL (Tables 4 and 5 ). Interestingly, HRQOL was only associated with the direct burden of medical costs, but was not independently associated with employment status or education level (Table 5 ). This may suggest that patients ascribe a different meaning to direct medical costs as opposed to general economic or educational status when they conceptualize their HRQOL. This hypothesis was not addressed in the present study, but may merit direct investigation by appropriate psycho-assessment tools in future studies. findings have to be interpreted in the context of the medical reimbursement situation in China whereby not all patients are under an efficient national reimbursement program by the state. In China, the IBD care is based on tertiary referral centers. There are three major types of public insurance covering most of the rural and urban residents. According to the current reimbursement policy, the IBD patients need to co-pay for the cost of medical investigations and medications. In addition, studies to address the impact of medical costs in other countries in relation to reimbursement and private medicine costs are warranted.
There are several strengths in this study. It is one of the few studies that has comprehensively assessed the risk factors of HRQOL in an Asian IBD population. Furthermore, we focused on the psychological factors associated with HRQOL as well as clinical and socioeconomic variables in the same IBD cohort. In addition, the use of validated questionnaires provided a quantitative evaluation of psychological characteristics and HRQOL, which is beneficial for horizontal comparison between studies.
It should be noted that the present study has a few limitations. The primary limitation is the cross-sectional study design, precluding the possibility to ascertain the causality between risk factors and HRQOL. Second, the participants were from a single tertiary IBD center, and most of them were afflicted with a complicated disease course. Therefore, the severe spectrum of the IBD population may be overrepresented in this study. Finally, the small sample size of UC patients precluded performance of separate subanalyses for patients with CD and UC, which will merit future investigation.
Conclusion
Our study indicates that anxiety symptoms, active disease and higher economic burden of medical expenditures are significant determinants of poor HRQOL in IBD patients. These findings shed light on the broad and complex factors that affect QOL of IBD patients and indicate the need for comprehensive strategies beyond medical care alone to improve HRQOL in these challenging patients.
